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Abstract of JP 2002038201 (A) 
PROBLEM TO BE SOLVED: To 
improve the quality performance of a 
three-dimensional shape molded 
article obtained by laminating 
sintered layers produced from 
powders by smoothing and also 
densifying its surface. SOLUTION: 
This method for producing a sintered 
article M from powders comprises 
repeating the operation of forming a 
sintered layer (m) by irradiating 
optical beams L on the layer of 
powders P comprising inorganic or 
organic materials, and laminating 
and integrating the plurality of 
sintered layers (m). In this case, the 
method includes a process (a) for 
separating or removing non- sintered 
powders P from the sintered molded 
article M, and a process (b) for 
melting and solidifying the powder 
portions adhered to the periphery of 
the molded article M, during the 
production of sintered article from 
powders , 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A sintering layer is formed by making a predetermined place of a layer of powder 
which consists of minerals or quality of organicity irradiate with and sinter an optical beam, A 
lower sintering layer and a united sintering layer are formed by making a predetermined place 
of this powder irradiate with and sinter an optical beam, while covering a layer of said powder 
on this sintering layer, In a way two or more sintering layers produce a powder sintered part by 
which laminate integration was carried out by repeating this, A manufacturing method of three- 
dimensional shape shaping material which includes a process (a) of separating or removing 
already sintered shaping material, and shaping material and powder which was not sintered, 
and a process (b) of carrying out the melting solidification of the powder portion which re- 
irradiated with an optical beam and adhered to the circumference of shaping material, during 
production of a powder sintered part. 

[Claim 2]A manufacturing method of three-dimensional shape shaping material, wherein only a 
portion which needs accuracy performs said process (a) and a process (b) selectively in a 
method according to claim 1. 

[Claim 3]A manufacturing method of three-dimensional shape shaping material carrying out 
lamination sintering of the different material over two or more layers in a method according to 
claim 1, and performing said process (a) and a process (b) for two or more sintering layers of 
every. 

[Claim 4]A manufacturing method of three-dimensional shape shaping material removing 
powder more than the depth made to remelt at least in a method according to claim 1 . 
[Claim 5]A manufacturing method of three-dimensional shape shaping material re-irradiating 
with an optical beam in a process (b) in a method according to claim 1 between an irradiation 
position of an optical beam and a hardening end of shaping material which produce shaping 
material. 
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[Claim 6]A manufacturing method of three-dimensional shape shaping material glaring aslant 
to a laminated end surface of said sintering layer in a method according to claim 1. 
[Claim 7]A manufacturing method of three-dimensional shape shaping material controlling 
irradiation angles of an optical beam in said process (b) in a method according to claim 1 
based on shaping material model data. 

[Claim 8]A manufacturing method of three-dimensional shape shaping material re-irradiating 
with an optical beam from an abbreviated horizontal direction to the end face of a sintering 
layer which takes out shaping material from a powdered layer after said process (a), and 
constitutes shaping material for said process (b) in a method according to claim 1. 
[Claim 9]A manufacturing method of three-dimensional shape shaping material carrying out in 
a method according to claim 1 in atmosphere which pressurized said process (b). 
[Claim 10]A manufacturing method of three-dimensional shape shaping material performing 
said process (b) by an inert gas atmosphere in a method according to claim 1. 
[Claim 11]A manufacturing method of three-dimensional shape shaping material performing 
said process (b) in reducing gas atmosphere in a method according to claim 1. 
[Claim 12]A manufacturing method of three-dimensional shape shaping material carrying out 
melting of the powder which raised skin temperature of shaping material by the 1st optical 
beam, and adhered said process (b) to the circumference of shaping material in the 2nd optical 
beam in a method according to claim 1 using two or more optical beams. 
[Claim 13]A manufacturing method of three-dimensional shape shaping material after a re- 
exposure of an optical beam is completed at said process (b) in a method according to claim 1, 
wherein powder returns powder to a portion separated or removed. 

[Claim 14]A manufacturing method of three-dimensional shape shaping material returning 
powder which has the melting point higher than powder which produces shaping material in a 
method according to claim 13. 

[Claim 15]A manufacturing method of three-dimensional shape shaping material irradiating a 
layer part of shaping material with an optical beam on conditions that density will be 
abbreviated 100%, and forming a high density layer when irradiating with an optical beam and 
producing shaping material in a method according to claim 1. 

[Claim 16]A manufacturing method of three-dimensional shape shaping material which is 
characterized by performing surface treatment processing on the surface of shaping material in 
a method according to claim 1 simultaneously between said process (a) and a process (b) with 
a process (b). 

[Claim 17]A manufacturing method of three-dimensional shape shaping material, wherein said 
surface treatment processing performs said process (b) in a method according to claim 16, 
spraying powder on the surface of shaping material. 

[Claim 18]A manufacturing method of three-dimensional shape shaping material, wherein said 
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surface treatment processing performs said process (b) in a method according to claim 16, 
spraying gas on the surface of shaping material. 

[Claim 19]A device which enforces a manufacturing method of the three-dimensional shape 
shaping material according to any one of claims 1 to 18, comprising: 
Optical beam re-irradiation equipment which re-irradiates the circumference of shaping 
material with an optical beam. 

A deflection device into which the direction of radiation of an optical beam with which it re- 
irradiates is changed. 

A table drive mechanism which drives a modeling part which accommodates powder. 

A powder feed mechanism which supplies powder to a modeling part, and a powder removing 

mechanism in which powder which was not sintered is removed. 

[Claim 20]A manufacturing installation of three-dimensional shape shaping material in which 
said powder removing mechanism is attached to said powder feed mechanism in the device 
according to claim 19. 

[Claim 21]A manufacturing installation of three-dimensional shape shaping material in which 
said powder removing mechanism has XY drive mechanism in the device according to claim 
19 and in which NC drive is possible in accordance with section contour shape of shaping 
material. 

[Claim 22]A manufacturing installation of three-dimensional shape shaping material which 
equips said table drive mechanism with an excitation apparatus in the device according to 
claim 19. 

[Claim 23]The device comprising according to claim 19: 

An optical beam is supplied through an optical fiber and said optical beam re-irradiation 
equipment is an irradiation head with for the first time in [ a head / free ]. 
XY drive mechanism which carries an irradiation head. 

[Claim 24]A manufacturing installation of three-dimensional shape shaping material in which 
said powder removing mechanism and an irradiation head have the same axle or XY drive 
mechanism adjoined and installed while said optical beam re-irradiation equipment has an 
irradiation head to which an optical beam is supplied through an optical fiber in the device 
according to claim 19. 

[Claim 25]The device comprising according to claim 19: 

A powder feed zone which accommodates powder supplied to said modeling part. 

A powder return mechanism in which it is not sintered but removed powder is returned to a 

powder feed zone. 
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^JOT^CfcOTtSo W*Wtc«u RftM*4 4*£ 

SMft^Sp M2<Oyt^~ AL12&. !UN"N7 F 1 4 Ofr 
6»JS»«n*o BW*^ F 1 4 0tt> XYMf-7;V 
1 4 4tC3&»?tttf ^tVC^So XYSgilrr— 4 4 

tt. l 0 £*f bT, Pl&h^ F l 4 0**¥#l*I 

TXYi»]lC@^C^J^o HU*^? F 1 4 0 k: 

e-ALnm^nso 

[0 0 4 4] fjffjSbfdll 1 ICSWMSM 2fr£M&f£ 
>X. S«M*HO«***fi***>«Ttf^tfJ;u\ 

±raai»«Ttt. « i o^tf-A l 1 1 T&mmMom 
i ofcuftwrs. m.m^iMommx\ s^/x^ 

5 0«H^T»*P«fc*U £?Lh*jei»bT\ afifl^ 



^tfH 2002-3 8201 

14 

tr-ALi *aM#LT, ii«Btafkffls*^fi8^r^xa 
[0046] iKommmm^ts m^m^/x^sot 

X;l^5 8fc». ^~X5 9^y^ (H^:f) 

mxm&sxfrs 0 7?wii»**nfc»*p^ 

»*?BK-/X;l/5 8^&0&£*i*«fc5K:S:-?T^ 
BMS^»H»7 bfc«Br©£?LhO±;mcE«S 

nr. gg^Lh^iSfeSJcafcid^p^s^-rso 

>y h*«OJRffl*ffli/^T^>^©«t>0K:»*P*«ttl 

/X7l/5 0^J:S»*P<DI«Sx fte-ALi 

J: SUSttSflJi S *s <fctf* X;b 5 

8*c**l&*P©fflfcKbtf. fi?3Sttft<»*ttfcfif*> 

p wwoa-r s c £ t% *<> 

mbfc«BBK:B?S]KHftes*^*Ufc*4:. 2B?Lh3£ 
Pi?)»3&«»b«»S»m%Jgj«^Si:. «^»m*«fi£ 

*r*fe4S>o»e-ALo ofsitt^or. t^o^ish 

mO^Ji*^fc»*P*W4*"r5Wfc«**U*^ ^* s ^ 

So 

[0 0 4 8] TJBfOSBBBmUiliWcRiSmiaftS S ^ 

^ tifcaoKv^iu^aiwr c ia 

1 2(a) tc^f^9ic, i«BI!JMOJ«B©»*Pfc:ffllL 

bfc#»»*Po ^e-^Li 3&p«*rbTH»«[Hfi: 

[0 0 4 9] ^O^^. HI 2(b) fcSW^lcu ?^?L 

^m-To .«^^P3 «as»m*«*-r*»*p 

H&WK: J: Ttt»K bsB:V^*t«*SiR bTftJiH" «• ^ 
XffirfR]^^, JfiJB*MO±Bte:tt*rftft»*PO«*f t 
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Kinfr**^ K«WS»5l5P3 &ftl£~AU coPi^cJ: 
o TSH! Lfe 0 Mim^ ft* Lfc t> *T £ £ &&^c 
[0 0 5 01 ±B**BBJIT«, JE0BWMO>MIB»c» 

e-A lo ommm**Mxrc*)'tz> c tr-w&om* 

»S«:3fi^%MO*ffiK:f*»Ltel»5l5Po ©»#S*L 

mmmu(ommic * e. Ktuifrftrax^o * t> > mm 

[0 0 5 1 3 CfO^d^W^^^fc^ Hi 3tt 

W^7X^T«tSJ;9 lcft\£-A Lo (OKMt 
ITl^fSW (#£ L < kfc 1 0 0 %«D«BSD T#B£f 

[0052] *<DI8*, «^nsiiiim©3^x £ 
*p©5m*i**»TV\ #e-ALi »tri^ 

[0 0 5 3] «»WtcHjfi^n/c5i^«»Mt±. JtffcWfc 
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tcSWSNh ^iffllfttSnotfeiW^o MIS 

T £ c tf-c* £<> £ *OT±tc 2 ooff A*MK u 
[0 0 5 4] mm^UA <DB&&. EflgttMO^tfcBBtf 

t^^o hi 4(a) ifi«»i ort-easjg 

±riitc^rw- h 3 o %m^rm$zp<Dm %« 

Hi 4(b) fc^^^tc, jRfc&ift»S«i:*S 
fi^cD^^, «J9^M4 fc3tJS*S«B«<0*fc:3ttr-A 

[o o 5 si m 1 4 (o tc^-r^-p^s aw«SM4 ^ 
M^tc^tr-ALo *Si»br***M3 

firfenSJi^JcLT^WfJ:^^ Hi 4(d) ^^J:^ 

a Li %K^uT#»*@<WBs%»*-r«o ^<om, 

GZLhttMibmi'. HI 4(a) —Hi 4(d) OXS*» 
40 [0 0 5 6] ±JE36WB«T?tts Hi 4 (c) oiat, 

50 [o o s 7] m i s fcav**)**arctt. iffMon 
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aHB»H*fif5. mM/XiVl *7 2 

T^tpefc 4: ft « 3 VH± #X tfHR 

£ li 2©»5R#»*Mfi JB § • 8K*f * 

[00583 iMzmtmwr&z, mmj&m%ffii&?%>m 

mmimtnmmmtm s o»*ff*a:*«MB»fcff 
or*. mmiwuR s *»* lt* s mmmm*ff 

itffi s osjaxb &>jfj<ox$re. me vrcmw^nm 

T N 8817 U- H3 0 4:»ai^U-F3O*3B«-*SC 

;l/5 0li, 33*/*- 3 4fc»D»*t6tlT^*. 
;!/ 5 0 £#WfcMA/C^*a »5fc»5&/X/l/ 5 0 

[0060] ±B*j»Mrt?ttN sofcn— 3 4«r«*£* 
7U-F3 otj;oT»5KP*«aft»2 o^6aa»»i 

#T*£o *»/<-3 4*JB0B«|1 0O±» v P»ftSHt 

*p*8ft§iRfes-r*<i4:*^tSo mB^M<onmmo 

&*®JlS11*: 3 2 *><fctf 3 4 T% K 
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[0061] mmmmic & m 1 1 \zm 

mmwMx^ mzmjmim^ % mm&s x* 5 
oo«t>D«ci«tii««*3pjffi , rso hi 7(a) icarr* 
se^spi ooxh$&i z<oTm^, m^fcym 2 ? 

(BE«#?) &£*r/B^T* JSfflHR2 0~4 0kHz8 
<o Hi 7(b) tCTfct&ylC «±JiO«aSJSm^»JS 

« 0 SBeffi oort»fc:iR»^nfc»*p^iig»^iiot> 

£o »*PO±B^oTs 5fi^«MO-»A^&5feP 

[0062] mttii,rzmfimm(bftmm®tc> mmi<rc 

[0 0 6 3] HW^v F 1 4 0 t£l*s Y 1 4 
30 7tC^UT^-/V> ? 3-rvh 1 4 6^LtKD{We 

Y^ftW&ill 4 7fr±. X^IrI«^1 4 8fc»LT» 

t5YS"«isK»*i 4 7TMi£zn&xYWMmm, 

%IMO*1.ffi»ttU:^*>^T, SSRW^y F l 4 0«JBJ#Hl 
M©tt*<Offi« ^ fit*Oft J^T^^^IrI^ S ^ If- A L 

[006 4] [»5fei»s«« R«»^ ^ FolSfr) H i 

(Moyte-ALi ifcSSIW'r****^^ F l 4 0 fc*- 
(WbS^TV^So WK/»5 OO^l^MjOILT 

mittoaaw^y f 1 4 o^ifcDtttf ^tiTi^o 
5<? tc. x;b 5 o tmm^y fho h^gB® w r 
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[0 0 6 53 BBI*^ F 1 4 0fr&tt5fce-ALi 
[0 0 6 6] 

J^fffi ^ ^ IffiffllSfe J: tJ^^ml® fRlJb ^ Cb& 

tmm<omm*wtffi] 
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mi 2] »jo*«fl5«fc*s?i»it®kxs<owfffl 
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[Hi 5] m<onmmt&%nmm\mtx.m<Dmi\\ 
■ 

[0] 6] SU(OSSftflg»*3DWfi?5H(a) fc<fctf»5RBtefe 
MOfSHIH'Ob) 

[817] 9J©ll^«0»5(»56#tt** , rxHBI 

OB 1 8 ] »]©*«5J&fig<Z>3te£— 

[■ 1 9 ] m<onm&mvmmM&/Kv-&mm®t 
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